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tenninator 

Fig. 2.1 
pMSK12 




fd - transcription 
terminator 



Fig. 2,2 



F4— ^ 

cacttcccet cacce£tctt gccgattcat cgaactttct tcacactgaa ccgtacagta -lb 

Fi *^^" — > 

tccccagcgg taatcatgcg cgtccgtart cccaccgaca ccaaaaacaa cgaattccaa 4b 

ttcccggtgg ccatcecccc ggccggcc^c gcggaactaa cccgtcgtgg ccatgacctg 105 

ctcatccagg cegctgccgg agagggctcg gctatcaccg acgcggattt caagccgcca 165 

gccgcccaac tgctccgcac cgccgaccag gtgtgcgccg acgctgattt attgctcaag 225 

ctcaaacaac ccataccggc ggaatecccc cccctgcgac acgggcagat cttgttcacg 285 

ttcttccatt tcgccgcgtc acgtgcttcc acccatgcgt tgttggattc cggcaccacg 345 

F5 > 

tcaattgcct accagaccgt ccagaccacc caccgcccac tacccctgct tcccccgatg 405 
^ f^M 

agccaagTcg cccgtcgact cgccgcccag gttcgcgctt accacctgat ccgaacccaa 465 

cggggccccg gtgtcctcat cggcccggtg ccccgcgtcg aaccggccga cgtcctcctg 525 

atcgcccccg gcaccgccgg ctacaacgca gcccgcatcg ccaacggcat ccgcgcgacc 585 

gttaccgttc tagacatcaa cetcgacaaa cttccgcaac tccacgccga cttctccggc 645 



ccgatccaca ctcactactc atccgcctac cacctcgagggtgccgtcaa acctccccac 
P6 ^ — — R7 PR 



705 
765 



ctgctcattg gcgccgtcct ggtgccagcc gccaacgcac ccaaattagt ctccacttca 
cttctcgccc atatgaaacc aggtgccgta ctgctcgata tagccatcca ccacccccgc 625 
tctttccaag gctcaccacc gaccacctac caccacccga cgttcgccgt ccccgacecg 
ctgttttact ccctcgccaa catgcccgcc tccctgccca agacgtcgac ctaccccctg 
accaacccca cgatccccta tctgctccag cttcccgacc atggctggcg ccccccctcc 



865 
S45 



1005 
R3 

cggtccaatc cgccactacc caaacctctt tccacg cpcg aaggggcgtt actc tfi^ccaa 1065 

< ^ R3 ^ < "r1 J ^ 

rccctgccca cccacctggg gctgccgttc acccacc ccg ccaccgtgct ccccuca c^c ll^b 

tcggcccctc gttaccccca ccacacgtcg ggactaagcg aaccgatgat ctccgccgcg 1185 
Fig. 2.3 



Name 


Sequence 


Orientation 


AlaDH-F1 


5'-ATGCGCGTCGGTATTCCG-3' 


fofv/ard 


AlaDH-F1 + 


5*-GCGCGTCGGTATTCCGACCG-3' 


forward 


AlaDH-F2 


S'-GAGACC/^AAACAACGAA-S* 


forward 


AlaDH-F4 


5'-GAATTCCCATCAGCAATCTTGGAGA-3' 


forward 


AlaDH-F5 


5'-GCCCCGATGAGCGAAGTC-3' 


forward 


AlaDH-F6 


5'-GGGGCCGTCCTGGTGCC-3' 


fooivard 




5'-GACGTCGACCTAGGCGCTGAC-3' 


forward 


AIaDH-R1 


5'-CTCGGTGAACGGCACCCC-3' 


reverse 


AlaDH-R2 


5'-GGCCAGCACGCTGGCGGG-3' 


reverse 


A13DH-R3 


5'-GACCCGTTCGGACAGTAA-3' 


reverse 


AlaDH-R4 


5'-CGCGGCCGACATCATCGC-3' 


reverse 


AlaDH-R5 


5'-GGCCGACATCATCGCTTCCC-3' 


reverse 


AlaDH-R6 


5'-CGAGAGTA^TTTGGGTGCCTTGGC-3* 


reverse 


AlaDH-R7 


5'-ATTTGGGTGCCTTGGC-3' 


reverse 


AlaDH-RM 


5'-GGCGGCGAGTCGACCGGG-3* 


reverse 



Fig. 2.5 
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900 bp 
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Fig. 3.19 — * 

4CkD -60 ATCTTGCAGA TT^^ATCG.SAC TTTCTTCACA CTGAAGCGTA CAG7ATCGAG AGGGGTAATC 

Tubl -60 ATCTTGCJ'.GA 7TA*iTCGAt.C TTTCTTCACA CTGAAGCGTA CAGTATCG.VG ^.GGGGTASiTC 

K37RV -60 ATCTTGCAGA TTA?.TCGA^.C TTTCTTCATA CTGA-.GCGTA CAGTATCCA3 AGGGGTA^TC 

H37F.a -60 ATCTTGC-.GA TTAt-.TCGA-.C TTTCTTCATA CTGAAGCGTA O^GTATCG.-.G A3GGGTAATC 

ECG4 -60 ATCTTGCAGA TTAATCGAfi.C TTTCTTC^.CA CTGAiiGCGTA CAGTA7CC-.-.G AGGGGTAi»TC 

ECG2 -60 ATCTTGCAGA TTAATCGAS.C TTTCTTCAC^i CTG.AAGCGTA CAG7ATCG.-.G AGC-G3TAATC 

Hov3 -60 ATCTTGCAGA TTAiiTCGAi-.C TTTCTTCACA CTGAAGCGTA CAGT.-.TCC-AG AGGGGTAATC 

Afrl -60 ATCTTGCAGA 77AATCGAAC 7TTCTTCACA CTGAI.GCGTA CAGTATCGAG AGGGGTAATC 

Kiel -60 ATCTTGCAGA TTAATCGAAC TTTCTTCACA CTGAAGCGTA CAG7ATCGA3 AGGGGTAATC 



a 

m 
m 
■M 
m 
m 

a 
m 



4CkD 


1 


Tubl 


1 


K37RV 


1 


K3 7Ha 


1 


BCG4 


1 


BCG2 


1 


Bov3 


1 


Afrl 


1 


Hicl 


1 



Start 

ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 
ATGCGCGTCG 



GTATTCCGAC 
GTATTCCGAC 
GTATTCCC-AC 
GTATTCCGAC 
GTATTCCGAC 
GTATTCCGAC 
GTATTCCGAC 
GTATTCCGAC 
GTATTCCGAC 



CGAGACCAAA 
CGAGACCAAA 
CGAGACCAJ^A 
CGAGA.CCAAA 
CGAa-.COLAA 
CGAGACCAAA 
CGAGACeAAA 
CGAGACCAAA 
CGAGACCAAA 



-yr :k -k -k 

AA.CAACGAAT 

AACAACG 

AACAACG--- 

AA.CAACG 

AACAACG 

AACAACG 

AACAACG 

AACAACG 

AACAACG 



TCO^ATrCCG 
---A-.TTCCG 

A-.TTCCG 

AnTTCCG 

A-.T7CCG 

A-.TTCCG 

A-.TTCCG 

A-.TTCCC- 

A^iTTCCG 



GGTGC-CCATC 
GGTGGCCATC 
G3TGGCCATC 
GGTGGCCATC 
GGTGGCCATC 
GGTGGCCATC 
C-GTG3CCATC 
GGTGGCCATC 
GGTGGCCATC 



CO 

eo 

€0 

eo 
eo 

f 0 

eo 



4 0kD 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTA^.CCCGT 


CGTGGCCATG 


AGGTGCTCi.T 


CC-.GGCivGGT 


120 


Tubl 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-T 


CC-.C-GCAC-GT 


120 


H3 7RV 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-.T 


CC=^.GGC=vGGT 


12 0 


H37Ra 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


A.GGTGCTC^vT 


CC-.GGCAGGT 


12 0 


ECG4 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-T 


CCi^C-GCAGGT 


120 


BCG2 


61 


ACCCCGGCCG 


GCGTCGCC-GA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-.T 


CC-.GGC^GGT 


120 


Bov3 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-.T 


CC-.GGCAGGT 


120 


Afrl 


61 


A.CCCCC-GCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCATG 


AGGTGCTC-.T 


CCi-.GGCAGGT 


120 


Micl 


61 


ACCCCGGCCG 


GCGTCGCGGA 


ACTAACCCGT 


CGTGGCCA.TG 


AGGTGCTC-,T 


CC-GGO^.GGT 


120 



4 0kD 121 GCCGGAGAGG 

Tubl 121 GCCGGAGAGG 

H3 7KV 121 GCCGGAGAGG 

H3 7Ra 121 GCCGGAGAGG 

BCG'i 121 GCCGG.AGAGG 

3CG2 121 GCCvGGAGAGG 

Bov?. 121 GCCGGAGAGG 

Afrl 121 GCCGGAGAGG 

Kiel 121 GCCGG.\G.*vGG 



GCTOGGCTAT 
GCTCGGCTAT 
GCTCGGCTAT 
GCTCGGCT.-.T 
GCTCGGCTAT 
GCTCGGCTAT 
GCTCGGCTAT 
GCTCGGCTAT 
GCTCGGCTAT 



CACCGACGCG 
C£.CCGACGCG 
CACCGACGCG 
CACCGACGCG 
C-,CCGACGCG 
CACCGACGCG 
CACCGACGCG 
CA.CCGACGCG 
CACCGACGCG 



GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCAAGG 
GATTTCi^AGG 



CGGCAGGCGC 


gc-actggtc 


ISO 


CGGC-.GGCGC 


gcaactggtc 


1 e 0 


cggc-.g:.:gc 


gc-actggtc 


1?C 


CGGCAGGCGC 


gcaactggtc 


1^0 


cggc-.gg::-c 


GCAACTC-GTC 


IcO 


CGGCAGOCGC 


GCAACTGGTC 


1£ J 


CGGCP-.G3C:-C 


GCAACTGGTC 


IcO 


CGGCAGGCGC 


GCA-.CTGGTC 


1 -t J 


cggcaGgcg: 


GCA-.CTGGTC 


IcO 


TCAAGGTC-A 


AGA-.CCG.ATA 


2 '^ 0 


TCA=:GGTC-A 


AG.-ACCGATA 


2-:o 


TCAAGGTCA-. 


AG.-ACCGATA 


2.;o 


TCAAGGTC-A 


AG.AACCG.ATA 


2 4 0 


TCAAGGTCA-. 


AGA-.CCGATA 


24 0 


TCAAGGTCAA 


A3A-.CCGATA 


24 0 


TCAAGGTC-A 


AGAACCGATA 


2 0 


TCAAGGTC-A 


a::.-accgata 


2 0 


TCAAGGTC-A 


AGAACCGATA 


24 0 



4 0kD 161 GG CACCGCCG 

Tubl lEl GGCACCGCCG 

H3 7PA- icl GGCACCGCCG 

H3 7Ra 161 GGCACCGCCG 

BCG4 lei GGCACCGCCG 

3CG2 IGl GGOACCGCCG 

Bov3 ISl GGCACCGCCG 

Afrl 161 GGCACCGCCG 

Kiel 161 GGCACCGCCG 



ACCAGGTGTG 
A.CCAGGTGTG 
ACCA.GGTGTG 
ACCAGGTGTG 
ACCAGGTGTG 
ACCAGGTGTG 
ACCAGGTGTG 
ACCAGGTGTG 
ACCAGGTGTG 



GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 
GGCCGACGCT 



GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 
GATTTATTGC 



• 



4 0kD 241 GCGGCGGAAT ACGGCCGCCT GCGAC-.CGGG CAGATCTTGT 

Tubl 24 1 GCGGCGG.^JaT .-.CGGCCGCCT GCGAC-.CGGG Ci^GATCTTGT 

H3 7RV 241 GCGGCGGAAT ACGGCCGCCT GCGACACC-GG CAGATCTTGT 

H3 7Ka 241 GCGGCGGAAT ACGGCCGCCT GCGAC2.CGGG CA.GATCTTGT 

3CG-1 241 GCGGCGGA-A7 ACC-GCCGCCT GCGACi.CGGG C-GATCTTGT 

ECG2 241 GCGGCGGAAT ACGGCCGCCT GCGACA.CC-GG C-GA7CTTGT 

3ov3 241 GCGGCGGA-AT ACGGCCGCCT GCGACACGGG C-GATCTTGT 

Afrl 241 GCGGCGGA_AT ACGGCCGCCT GCGACACGGG CAGATCTTGT 

Xicl 241 GCGGCGGA-AT ACGGCCGCCT GCGACACGGG CAGATCTTGT 



TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 
TCACGTTCTT 



GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GCATTTGGCC 
GC-.TTTGGCC 



3C0 
300 
300 
300 
3 00 
300 
300 
300 
3C0 
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m 
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m 



4 0kD 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

Tubl 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

H3 7RV 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

H3 7Ra 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

BCG4 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

5CG2 301 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

3ov3 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

Afrl 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 

Kiel 3 01 GCGTCACGTG CTTGCACCGA TGCGTTGTTG GATTCCGGCA 



CCACGTCP-AT 
CCACGTC^-AT 
CCACGTC^-AT 
CCACGTCAAT 
CCACGTC-J.T 
CCACGTC--AT 
CCACGTCA-AT 
CCACGTCi^-AT 
CCACGTC^-AT 



TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 
TGCCTACGAG 



360 
360 
360 
360 
360 
360 
360 
360 
360 



4 0kD 3 61 ACCGTCCAGA CCGCCGACGG CGCACTACCC 

Tubl 3C1 ACCGTCCAGA CCGCCGACGG CGCACTACCC 

r:37Rv 3 61 ACCGTCCAGA CCGCCGACGG CGCACTACCC 

H37Ra 361 ACCGTCCAGA. CCGCCGACGG CGCACTACCC 

5CG4 3 61 ACCGTCCAGA. CCGCCGACGG CGCACTACCC 

BCG2 361 ACCGTCCAGA CCGCCGA-AGG CGCACTACCC 

5ov3 3 61 ACCGTCCAGA CCGCCGA-AGG CGCACTACCC 

Afrl 3 61 ACCGTCCAGA CCGCCGACGG CGCACTACCC 

Kiel 3 SI ACCGTCCAGA CCGCCGACGG CGCACTACCC 



CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 
CTGCTTGCCC 



CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 
CGATGAGCGA 



AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 
AGTCGCCGGT 



420 
4 20 
420 
420 
420 
420 
420 
420 
420 



4 0kD 


421 


CGACTCGCCG 


Tubl 


421 


CGACTCGCCG 


H3 7RV 


4 21 


CGACTCGCCG 


H3 7Ra 


4 21 


CGACTCGCCG 


BCG4 


421 


CGACTCGCCG 


HCG2 


4 21 


CGACTCGCCG 


Bov3 


421 


CGACTCGCCG 


Afrl 


421 


CGACTCGCCG 


Kiel 


4 21 


CGACTCGCCG 



CCCAGGTTGG 

CCCAGGTTGG 

CCCAGGTTGG 

CCCAGGTTGG 

CCCAGGTTGG 

CCCAGGTTGG* 

CCCAGGTTGG 

CCCAGGTTGG 

CCCAGGTTGG 



CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 
CGCTTACCAC 



CTGATGCGA-A 
CTGATGCGA-A 
CTGATGCG.AA. 
CTGATGCGAJA 
CTGATGCGAA 
CTGATGCGAJA 
CTGATGCG.t^A 
CTGATGCGA-A 



CCCA_AGGGGG 
CCCA-AGGGGG 
CCCA-AGGGGG 
CCCAAGGGGG 
CCCAAGGGGG 
CCCA-AGGGGG 
CCCAAGGGGG 
CCCAJ^.GGGGG 
CCCA.AGGGG3 



CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 
CCGCGGTGTG 



4£0 
4E.0 
480 
4B0 
460 
4 £ D 
4B0 
4S0 
4E0 



4 0>:'O 

Tubl 

H3 7RV 

H3 7Ra 

BCG4 

BCG2 

Hov3 

Afrl 

Kiel 



4 SI 
4g1 
4 61 
4 61 
4 81 
4&1 
4 81 
4 81 
4 81 



CTGATGGGCG 
CTGATGGGCG 
CTGATGGGCG 
CTGATGGGCG 
CTGATGGGCG 
CTGATGGGCG 
CTGA.TGGGCG 
CTGATGGGCG 
CTGATGGGCG 



GGGTGCCCGG 
GGG TGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 
GGGTGCCCGG 



CGTCGA.ACCG 
CGTCG.s_ACCG 
CGTCG;iA.CCG 
CGTCG.AACCG 
CGTCG.AACCG 
CGTCG.AACCG 
CGTCG.^„ACCG 
CGTCG.AACCG 
CGTCGA-ACCG 



GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 
GCCGACGTCG 



TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 
TGGTGATCGG 



CGCCGGCACC 
CGCCGGCACC 
CGCCGGCACC 
CGCCGGCACC 
CGCCGGC;^.CC 
CGCCGGCACC 
CGCCGGCACC 
CGCCGGCACC 
CGCCGGCACC 



540 
S4 0 
540 
54 0 
540 
540 
540 
540 
540 



/ 



4 OkD 

Tubl 

K37RV 

K37Ra 

BCG4 

ECG2 

Bov3 

Af rl 

Kiel 



5-^ 1 
£41 
S41 
S41 
541 
541 
541 
541 
54 1 



GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 
GCCGGCTACA 



ACGCA.GCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 
ACGCAGCCCG 



CA7C3CC^.AC 
CA7CGCCAA.C 

cArcGcc;i-Ac 

CATCGCCAAC 

c;^.7CGcc;i-AC 

CATCGCCAAC 
CATCGCCAAC 
CATCGCC;iA.C 
CATCGCCA.AC 



GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 
GGCATGGGCG 



CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 
CGACCGTTAC 



GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 
GGTTCTAGAC 



6CD 
€C-0 

eco 
6:: 



□ 

m 

m 
ffl 

a 
=M 
m 
m 



4CkD 6 01 ATCAACATCG ACAAACTTCG GCAACTCGAC 

Tubl €01 ATCAACATCG AOAA.CTTCG GCAACTCGAC 

H3 7RV €01 ATCAACATCG AC^A.ACTTCG GCA.ACTCGAC 

H37Ra 601 ATC;i-ACATCG ACAAACTTCG GC-ACTCGAC 

BCG4 6 01 ATCAACATCG AC;^AA.CTTCG GCA.ACTCGAC 

BCG2 €01 ATCa-ACATCG ACAAACTTCG GC;^-ACTCGAC 

Eov3 601 ATCA-ACATCG ACAAACTTCG GO^ACTCGAC 

Afrl €01 ATCA-ACATCG ACJ^AA.CTTCG GCAACTCGAC 

Kiel €01 ATO^-ACATCG ACAAACTTCG GCAACTCGAC 



GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 
GCCGAGTTCT 



GCGGCCGGAT 
GCGGCCGGAT 
GCGGCCG3AT 
GCGGCCGGAT 
GCGGCCC-3AT 
GCGGCCG3AT 
GCGGCCGGAT 
GCGGCCGG.AT 
GCGGCCGGAT 



CC>-.CACTCGC 
CCACACTCGC 
CCAC;^.CTCGC 
CCACACTCGC 
CCACACTCGC 
CCACACTCGC 
CCACACTCGC 
CCACACTCGC 
CC;i.CACTCGC 



€-:o 

t £0 
€60 
€6 0 
€€0 
€60 
€€0 
660 
€£0 



4 0kD 

Tubl 

K3 7KV 

H3 7Ra 

BCG4 

BCG2 

Bov3 

A.frl 

Kiel 



661 
651 
€61 
661 
661 
€61 
661 
661 
661 



TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 
TACTCATCGG 



CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 
CCTACGAGCT 



CGAC-C-GTGCC 
CGAGGGTGCC 
CGAGGGTGCC 
CGAGGGTGCC 
CGAGGGTGCC 
CGAC-C-GTGCC 
CGAGGGTGCC 
CGAGGGTGCC 
CGAGGGTGCC 



GTCAAACGTG 
GTCAAACGTG 
GTCAAACGTG 
GTO^-AACGTG 
GTCAAACGTG 
GTCAAACGTG 
GTCAAACGTG 
GTCAAACGTG 
GTCAAACGTG 



CCGACCTGGT 
CCGACCTG3T 
CCGACCTGGT 
CCGACCTGGT 
CCGACCTGGT 
CCGACCTGGT 
CCGACCTGGT 
CCGACCTGGT 
CCGACCTGGT 



GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 
GATTGGGGCC 



120 
720 
720 
72 0 
72 0 
72C 
72 0 
720 
72C 



4 OkD 


721 


GTCCTGGTGC 


CAGGCGCCAA 


GGCACCC^iJi_A 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7 EC' 


Tubl 


721 


GTCCTGGTGC 


CAGGCGCCAA 


GGCACCCAAA 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7£C 


H3 7KV 


721 


GTCCTGGTGC 


CAGGCGCCAA 


GGC:;CCCA.AA 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7c0 


K37Ra 


721 


GTCCTGGTGC 


CAGGCGCCi-A 


GGCACCCAAA 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7 = 0 


BCG4 


721 


GTCCTGGTGC 


C^-.GGCGCCAA 


GGCACCCAAA 


TTAGTCTCGA. 


ATTCACTTGT 


CGCGCATATG 


7f C 


5CG2 


721 


GTCCTGGTGC 


CAGGCGCC;-A 


GGCACCCAAA 


TTAL- i C 1 CGA. 


ATTCACTTGT 


CGCGC-.TATG 


ISO 


Bov3 


721 


GTCCTGGTGC 


CAGGCGCCAA 


GGCACCOAAA 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7HC 


Afrl 


721 


GTCCTGGTGC 


CAGGCGCCAA 


GGCACCCA_A/'. 


TTAGTCTCGA 


ATTCACTTGT 


CGCGC3;TATG 


73 0 


Kiel 


721 


GTCCTGGTGC 


Cj!^.GGCGCCAA 


GGCACCCAJ^A 


TTAGTCTCGA 


ATTCACTTGT 


CGCGCATATG 


7ao 


4 0kD 


7cl 


A-AACCA.GGTG 


CGGTACTGGT 


GOATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CG.AAGGCTCA 


e 4 G 


Tubl 


7 SI 


A-AACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCA.GG 


GCGGCTGTTT 


CGAAGGCTCA 


£ 0 


H3 7HV 


781 


A_AACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CG.AAGGCTCA 


e 0 


H37Ra 


7£1 


A-AACCA.GGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CGAA.GGCTCA 


E4C 


HCG4 


7cl 


AA_ACCAGGTG 


CGGTACTGGT 


, GGATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CGAAGGCTCA 


£4 0 


ECG2 


7S1 


A-AACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CG.AAGGCTCA 


640 


Bov3 


781 


AA»ACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCTGT.T 


CGAAGGCTCA 


£4 0 


Afrl 


781 


A--_ACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCiGTTT 


CG.AAGGCTCA 


£40 


Kiel 


7ai 


A-AACCAGGTG 


CGGTACTGGT 


GGATATAGCC 


ATCGACCAGG 


GCGGCTGTTT 


CGAAGGCTCA 


£40 



4 0kD 641 CGACCGACCA 

Tubl £41 CGACCGACC/-. 

H37RV £41 CGACCG.-.COi 

H3 7Ra £41 CGACCGACCA 

BCG4 £41 CGACCGACC=^ 

BOG 2 £4 1 CGACCGACCA 

3ov3 641 CGACCGACCA 

Afrl £41 CGACCGACCA 

Kiel £41 CGACCGACCA 



CCTACGACC^ 
CC7ACGACCA 
CCTACGACCA 
CC7ACGACCA 
CCTACGACCA 
CCTACGACC^ 
CCTACGACCA 
CCTACGACCA 
CCTACGACCA 



CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 
CCCGACGTTC 



GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 
GCCGTGCACG 



ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACACGCTGTT 
ACA.CGCTGTT 



TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 
TTACTGCGTG 



SOD 
SOO 

soo 

SOO 
900 
SOO 

soo 
soo 
soo 



4 0kD SOl GCGA-A.C-.TGC 

Tubl SOI GCG.^-ACATGC 

K3 7RV SOI GCG.AACATGC 

H3 7Ha SO GCG.-_ACATGC 

5CG4 SO GCGA-ACATGC 

3CG2 SOI GCGA-ACATGC 

5ov3 SOI GCGA-ACATGC 

Afrl, SOI GCGA_ACATGC 

:-:icl SOI GCGA„ACATGC 



CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 
CCGCCTCGGT 



GCCGXAGACG 
GCCG.AAGACG 
GCCG.^J^.GACG 
GCCG.AAGACG 
GCCG.AAG.ACG 
GCCGA.AGACG 
GCCGAAGACG 
GCCG;^_iGACG 
GCCGAAC-.CG 



TCGACCTACG 
TCGACCTACG 
TCGACCTACG 
TCGACCTACG 
TCGACCTACG 
TCGACCTACG 
TCGACCTA-CG 
TCGACCTACG 
TCGACCTACG 



CGCTGACCAA 
CGCTGACC>_A 
CGCTGACCi.-A 
CGCTGACCAA 
CGCTGACCP-A 
CGCTGACa^-A 
CGCTGACCA-. 
CGCTGACCAA 
CGCTGACCAA. 



CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 
CGCGACGATG 



S£0 
560 
560 
S60 

sso 

560 
S60 
560 
560 



4 0kD 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCA.TGGC 


TGGCGGGCGG 


CGTGCCGGTC 


Gv^-ATCCGGCA 


1020 


Tubl 


561 


CCGTATGTGC 


TCGAGCTTGC 


CGACCAT-GGC 


TGGCGGGCGG 


CGTGCCGGTC 


G.AATCCGGCA 


1020 


H3 7?iv 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCATGGC 




CGTGCCGGTC 


GA-ATCCGGCA 


1020 


H3 7Ha 


561 


CCGTA-TGTGC 


TCGAGCTTGC 


CGACCATC-GC 


TC-GCGGGCGG 


CGTGCCGGTC 


G.^^.TCCGGCA 


1020 


3CG4 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCATGGC 


TGGCGGGCGG 


CGTGCCGGTC 


GAATCCGGCA 


1020 


3CG2 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCATC-3C 


TGGCGGGCGG 


CGTGCCGGTC 


GA_ATCCGGCA 


1020 


Eov3 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCA.TC-3C 


TGGCGGGCGG 


CGTGCCGGTC 


G;i-ATCCGGCA 


1020 


Afrl 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCATC-GC 


TGGCGGGCGG 


CGTGCCGGTC 


GAATCCGGCA. 


1020 


Micl 


S61 


CCGTATGTGC 


TCGAGCTTGC 


CGACCATGGC 


TGGCGGGCGG 


CGTGCCGGTC 


C^^JiTCCGGCA 


1020 



4 OkD 

Tubl 

H3 77.V 

H3 7Ra 

HCG4 

BCG2 

Hov3 

Afrl 

Micl 



1021 
1021 
1021 
1021 
1021 
1021 
1021 
1021 
1021 



CTAGCCA.A,AG 
CTAGCCAAAG 
CTAGCCAJi.AG 
CTAGCCAAAG 
CTAGCCAA.AG 
CTAGCCAA..AG 
CTAGCCA-t„AG 
CTAGCCA---AG 
CTAGCCA_A.AG 



GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 
GTCTTTCGAC 



GCACG;iAGGG 
GCACG.-_AC-GG 
GC^.CC2-_AC-GG 
GCACG.AAC-GG 
GCACG.AAGGG 
GCACG.AAGGG 
GCACG.AAC-GG 
GCACGXAC-GG 
GCACG.AAGGG 



GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 
GCGTTACTGT 



CCG.AACGGGT 
CCGAACGGGT 
CCGA-ACGGGT 
CCGAACGGGT 
CCGAACGGGT 
CCGA.ACGGGT 
CCGA-ACGGGT 
CCG^JACGGGT 
CCGA-ACGGGT 



GGCCACCGAC 
GG CCACCGAC 
GGCCACCGAC 
GGCCACCGAC 
GGCCACCGAC 
GGCCACCGAC 
GGCCACCGAC 
GGCCJ^i.CCGAC 
GGCCACCGAC 



loeo 

lOSO 
lOcO 

loeo 

1060 
1060 
lOSO 
lOEO 
lOEO 



4CkD 
7\:bl 
H3 7RV 
H3 7Ha 
HCG4 
*HCG2 
Bov3 
Afrl 
Hicl 



lOcl 
lOSl 
1051 

loai 

lOSl 
1081 
1081 

icei 

lOBl 



CTGGGGGTGC 
CTGGGGGTGC 
CTGGGGGTGC 

CTGGGGGTGC 
CTGGGGGTGC 
CTGGGGGTGC 
CTGGGGGTGC 
CTGGGGGTGC 



CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 
CGTTCACCGA 



GCCCGCCAGC 
GCCCGCCAGC 
GCCCGCCAGC 
GCCCGCCAGC 
GCCCGCCAGC 
GCCCGCCA.GC 
GCCCGCCAGC 
GCCCGCCAGC 
GCCCGCCAGC 



St 

GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 
GTGCTGGCCT 



op 

GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 
GACTCTCGGC 



CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 
CGCTCGTTAC 



1140 
1140 
1140 
1140 
1140 
1140 
1140 
1140 
1140 



• 



4 OV-D 114 1 GCCO.GCACA CGTCGGGAGT 

Tubl 1141 GCCGAGC^C^ OrTCGGGAGT 

H37^v 1141 GCCGAGCAC\ CGTCGGGAGT 

ksi^a 1141 GCCGAGC-.CA CGTCGGG.-.GT 

BCG4 1141 GCCGANC?..a\ CGTCGGGAGT 

BCG^ 114 1 GCCGAGC^.C^ CGTO^GGAGT 

Eov3 1141 GCCGAGCA.CA CGTCGGGAGT 

jK^rl 1141 GCCGAGCKC=. CGTCG 

Micl 1141 GCCGAGCA.C.A CGTCGGGAGT 



^,z,C-G-3A^GCG ATGATGTCGG CCGCG 

;^JLv;3.3A-AGCG ATGATGTCGN C 

AAGGGAAGCG ATGATGTCGG CCG 

AAC-C-3AJ=^GCG ATGA 

AAGG3AAGCG ATGATGTCGG CC 

AAGr-3A_AGCG ATGATG 

AAC-C-3A-AGCG ATGATGTCGG CC 

>J^GG3A-AGCG ATGATGTCGG CC 



li£5i 
1155 

lias 

lis 5 
llc5 
lis 5 
li = £ 
11 = S 
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